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PROBLEM TO BE SOLVED: To make an eccentric 
amount which is adapted to an actual disk storage device 
and corresponds to a "target position usable as the 
initial value of an adaptive learning value. 

SOLUTION: The eccentric amount at a specified track of 
each zone in a disk is learned by an eccentric component 
detector 221 when an HDD is started and the result is 
stored in a memory part 223. An initial value deciding 
part 224 turns off the adaptive learning function of the 
detector 221 in a seek mode and gives the initial value 
corresponding to the zone where the head is positioned 
to the detector 221. The initial value deciding part 224 
changes-over the mode into a track follow-up mode after 
seeking and turns on the adaptive learning function. The 
detector 221 starts an operation for obtaining the 
eccentric amount which is comprised in a position error 
(e) by adaptive learning at each sampling point of time 
with the eccentric amount corresponding to the zone to 
which the present head position (target track position) 
given from the deciding part 224 most recently belongs 
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(54) [^^co*«i] ^7 FfiTOswj'XfAsws 



(57) [Si^] 

«KSh5y^ «<&<g.fr»£iH<fcfi)i*M*m*§ 2 2 1 IC«fc "9 
^SS-Sr, /«*y«2 2 3 KHMfrfS. «3ffi 

flff*^a5 2 2 4it K"e»«t'j«»akiu*2 

^»C»J«:Ufc*D«HtSr*lll»2 2 1 te*jt-5. SUBMIT 
^SC2 2 4f±->-**gtC h^s^iJl&e— Klc£J9#*. 
■C±E»S*B«lfi«r^-^***. tSWS2 2 1ft. * 

fc»jfffc*niB<B:8w£«2 2 4*»?>#.^.e>ixfcmffiro^y 

KtfcH (ISh7-^ttI) «s«i"8'/->'lc#i6L*: 
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[ffsfcrgl] ~>rr YkT4*t ktt-TKW&r 4 * 

or, 

toco?*- Y7*v— b-m^mta-r^^mk, 

sfifE a in&atcjfc cr itftfEsnJBMfEtt^a^ saiEaus: 
[it*^ 2 1 wi&tnmm&fe^m-i. '>&<£*>, m 

<k*r, mSEO^y K{£«IC*fiC-r5Sai2SJ^flIIS1t# 

rm#JS3] Mis^-f^^iEtt^arosifcBftc, wis 

ft£ft5fEiS^^aicJ:9^g$-t2:r, ftfrlEW^ffilS 
«#©ICS5«$-ar5©J»#g:?r3eiiA«Sf 5 r k ZftWi 
k-tZ>n*i%\fc1&<D^y YtiLm&ubMffli'XT-J*. 

5 ^&Bfero(l^fl:^«,l2«$^^»^tei5«t^ 
St. 

«?^@f4Brco<l-£.>*SrSff!S]aiC^W^aic <£ •? *S $ 

^<Oif5£ L fclfflfES* 5 ^ffiBSwM^i^StrSS^ 
MSEti^aiciSStSSttS J; o izfflW-tzmiE^&k SrH 
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2 

BSr»flii:-r5B«tSHrt»cffi:«Sti!)*Si-« h?^ 

or, 

ME^y K<Offi«i:iitrl2iafitKtKHfi:B»***Ui- 

70 tfJEffifilft^lbltiJlE^s/ KSrlffllEBffiffcBKtefiSift 
t5fc»07 -f - hv< fH&ZSmi- s#a t , 

-rsa&^g^at, 

Hfj|S7 -f - h>< v t mjBcam^y -< — y?*v— Kte* 
at, 

20 Wffixw'^^ro-^ft^&nfcll'iS^tfcB&oiB'i^ 

*oM«t«^fli<£fW4*iaiti-«fll'i>WttE«#S! 
k. 

wim S MtiLW. k a&fl2<H<fr#ttfE«^a l£|E« $ ixr v > ^ 

s<5v>rs(FiEiH^#tt**«>rMia«^«M4ia«¥H:tc 

S«-f5 C £ ft#m k -T 5 gt*« 5 B*»^ y KffiB* 
[Sf*3S8] — y YkfjT-i? kZ^-tzmfS.T'f x 
JO Blc««b3*3'>--*IW»i:, lttlE-.j/K*llMEI«ffi 
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3 

~C> 

n^gi:, £KffiBK&a>bffiE^? Ktmeiatti 

y^i:. 10 
£ *«ri*S*W tc «t 9 RAW 

t\ 

fi&tc^fc^SLT, imEf , >^^©^MMtBte*«-« 

ttlE^y KoffifiiiWEB*ffiBi^ttBI»a^*ffl* 
n^Slc, aKffifi»S*»6W[E^y K«r*rEB«Mfl:B 
lC{fcBSW>"*-3fc«>07-<-- K^7^«It±it^^f 

fcttttEh?^^aie«wp«»nB. fflrEttfi^is 

b. 

tfTEaWE^S K:« v > 6 5 30 JDHii £ JtftE B «KffiB <b MIS 



&BH 2002-230928 
[0 0 0 1 ] 

KB«ffiR**ait-t-*B«ttHrt«-ffiB*»t-Sfc* 
[0 0 0 2] 

-r^^EtttSSBf-W:. :r^** (^**E«U*<*) _b 
Olgfil (#It5IIh^y^) *>BaM6Hrt»^ 
KfcffiB****-^**:*^*-*^^^ (^y 

tfi/^Att, **±IOB*tt«cEB3ixfc*— # 
#*) £ig»fM?i"5o tf-V^Att, T 

[0 0 0 3] tfc2fe<DU— ^'^f^lt :7-f— K'«y* 

y^KWPS/^AH:, ffiB»«lftU»i::7*— K'<2/* 
(fb) 3yhn-7^ie^t5o ttt^tti 
—y Kffiiy i BSffiBr £tf)tfcBi&3£e trtttU 
-T^o BSffiBrli, ^-^»^-C?fiBah7^^ (B 

7y^^Jilit^I-Cfc5o ^yK#MR (Ma 

gneto Resistive ; S^^ffi^t^^Si) KO«t 5 l^y 

tt, h9y^ilffi»Wci3tf*B«ffiBW:y--KB»4:7 

[000 4] (FB) 3>Fn- 7(1, 

ffifigi^aiSitc:J:oT«WSnsfii[BRSe «r«n 

attffiBMSetrflSW^d^^OfHflltt (^-f-K 
/<j/^HD Ub^t^o ro«HB«UbttWJ»*t* 

(^vM (d^xb^^o »J»*f«tt, FBnyM 
— 9^6>^*J»ffl[UbtC/CCT^y K*«»*J«l-**6. 

•«(l«*r«*"*-S^-<>B^n-fey^ (CPU) -Cfc 
6o fM»S**tt. * (VCM) 

**tf ci— * y Sir ^^at— ^-efe^ 0 

[00 0 5] r^^i^lgffigr tt, ^ 

-f^^OEHMI'fc (disk runout) J ? 3 , -r^^^^r^f 



5 

[0 0 0 6] ^ C r-ifi^fi, 1 1-39814* 

fcH) U *©«*t*fcflt«l»SI*»bl»*-r«*-iK^ 

»^»jc-rs#7-y3i«»«<D^^ ( s in) 
t=n->rzs (cos) di^i: tt^^n^ 

[0 0 0 7] Lj&»U -p— *^^AjcttM<o«j»Hi 

sic x o r ^sffi (ntnmm&v] *> s t 

[0 0 0 8] -ew-e*[l#fF!g6 0 0 2 5 4 0#^^# 
-Ctt, »^ h 7 s/ ^ T¥S L^iSr 1 « h 7 7 ^iSt 

Sa6^nytio<35»*^/Hc^oT*:«>Swi:-e, — 

[0 0 0 9] 

[%^^ti:5it^ll] ±15 L 

Ajc:<Klftatf|ft LT\ *H»«FJB6 0 0 2 540^ 
*»«cE*S*lTV^SSE», Whftfcbvvi? (Mh 

icifco tl«h7 ^ffifitcS LfcfiSldffltjE LT, Zen 

[ooio] ua»u *bro^**e«£SB-c«\ — 
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o*t). ±E5tefffi3ff-CW\ UlStaf^ **E 

mmm l * v ^mm*m v tu 5 it # f c ^ 

[001 1] **M(i_bia*«*#flrLTftSttfcto 
**E1t*fifc:*frU J.oB«fifcBJciCCy£:«^** 

[0012] 

[BftJH«r»*-rsfc«)^)*ia:l *389!ti:. — y KStt** 

Sril«*SteJ:9tt#*^5*a*, ro»#S*ufc«*fc 
-bE7^— K'<y*«BWLbE7-f — K7*!7- 
^a^r, JiE^^^^^«>*a?>e>ixfc»ft5^fMlffi:« 

»«E«#a*^6JiE5SJC^a#a^^5BjS*Stc^» 
«#«lc#*SWJH«[«*#ai:«rfll*.*:ii4r»*i: 
[0 0 13] Z<D£ pft^X^tC^V^TIi, SJES^S 

HtSffl'iil (BSfiificO^Ki*) 05tv^4:SS*L^:ffl 

^0 [0014] ::-c, r^f^^^Mfili^t^te 

ft<> «-x^^^®rJl"Ctli^o< 0 L^*SoT±ElO 
JB«E«#a*ctt, ^^E«^a$:«x^x^^^E« 
S»«Jc^ft5±E^^^^o^a«>&«)e,iifc»ft5*ffi 

[ooi5];;^'M<H, b7?*m&fM9t+ 

50 lc, ±Eil/C^B^a*cJ:ij*t>*5ffjc«i»$tife«^ 



•ot, KSrlflMfcWci, J; 9 S5*£^[cii£££-£S - 

[0 0 16] 7^**E«3£Hoe»B#U:. ±15 

S*:±E»6«*iklcj:9*»S*r, JiElDJBfflE /0 
*#BkfcE«S-&*M»#««:Kit« i 5 tt fc J: 
v\ ±Et0»0MB*#*fc:r*, f-r^EIB 

rt« T ft*ae> feixfc Utt 5 ¥Sffi«»<o«**dSEt8 S 
*vSo Lfe^oT, ^Y^^O^SfflBS^iB^S^x 
W * * EtttSSBSK tf bo< < mmmt Ufc fc 

urt, Jfof ***Eii3SBtt::»v*Tfc, w«6o 
Sturdy K*B«ffi«^, J: 0K»«*e:ia 

[0 0 17] ±!2f -< ^ ^ ©±!S^«)Si?) 20 

t*^ ±E«t»*«fcft*.-c, f-f 
**E«KB<&fi»«Mc, ±E^-f 
«ro«^at±E»»**^ik^J:ij*»S-a:r, * 
SftfcflKAi: J:E7*XttE«mcE1tSn 
T^*fl<k* S«F^^*5»t«-hE^«>S 

Ufc*tt5a|M^«*0*-t*^JiEa}H«Elt*«^ 
ISl&24xS ± o \zMm-i m *WE&WL&m^Z> £ 5 I- LT 
t>£v\ f-r ^^Etesa^eSii^tcf^ x 50 

o«:Kjfc"C*S.-**J, 5F*3BttE«*«^^«>E«S 
Ji5«i*o*S«tt, f ***E«SS«<0»W*IC3fc 

[0 0 18] BBe^-f^^Sr^fcSrWfctMkoy 
— vic5>«U >>»c* JrEf-r;**^^ 

tctt, BSteB (I«h7^) ±E««*>:/-^ 

[0 0 19] »c % JiE*I*«B«**Kft*.-C, f-r 

r**&4^*E«i-6«'t«MSE«*ik«rH»ta 

fc, ±E«I«Htft*#*Jcft*T. B«4fc«fc±E«'t 

#ttEtt*S KE« $ T v > 5 ff'Mttt k d» 6 S K I * 



4#§f] 2002-230928 

[0 0 2 0] ±E«^4*ttE«#iklcE**iX'5«^4* 
tef*> f ^**Ett^fi^jg»B*ic % f-r ***>^>j£ 

So ^-f^^EtBISH^KiS^JCjftabT^FiiJg 
ttE«*«fcT»E«**T*5#* x-r^^E«361t^ 

*WM4fi*4M»*cE« S tit v * ^ fltotttt i « H«*» 

«*t»tt*±E«'i>»ttE«#il:lcE*S*t« J: 5 K L 
ttJ:v\ *r<<(*9 K«2£B^jg»B* Kttu 

[00 2 1] ft*5, BLLO^y KffiI**«»V^7A 
SS^^^^ftfcf-f *^E1S3£ 

[0 0 2 2] 

[0023] hi siiijKHjcflssa^-r 
-f*^3£B (hdd) {cjo^r > it*?*— #otk«e» 

3ix5E««ffiL-C<&f-f** «MW-f;**> , 2 
7*—*&frmUzm^ibtiZ^iy K (BM^y K) "Cfe 

Hi^iam r-f^^ l^2tfcSrSiBB*^HD' 
D«r«JtLTV^«* % ^^^^ u&5 3«:6JL±aJlE«S 
H^HDD, ifclf^tt*— tScOr-r^^ 1 £<!;L£:HDD 

[0024] ©EftBi:tt, W-fcR*^** 

So *f4, h7^^=-K (^y^##) 

So i^— ^hf— ^tt, T-^h75/^^ITO 
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9 

tem&<D1??? (^-^i?**) #iEIS£;fr-0^ 0 & 
[0 0 2 5] r^^^lf^tVK/u^ (JL^T, S 

»Dfl-#&*vcv>3. t $ =5- 3-^-—$ 4 te3k£ it, — 

^CD/tf^ri^/l^— * (VCM) 6£a*&«/££ft 
[0 0 2 6] SPM3J2, SPMK7-f^7A^b« 

znzmm^m (spmssie) \z£ vmmzixZo t? 
sis^ (vcm«) izxvmmzinZo *nmmm\z. 

*3V>T > SPMK7^f/<7AMVCMK7^/<7B 

[0 0 2 7] — jx K 2 ttflr-9-«9@B 1 0 £»jBRS*LT 

I C) y-K/?^h (R/W) ^**/H 2 

/KAOiSIsIKl 3 bfrbm&ZtlZo ^yYT> 
7Tal»llH\ K2lcJ:BK*HlS*tfcy-Kflr# 

2tt\ y— Kft*lC*rt--5A/D (7tn//^^ 

—*<D&^k&m^<D&m<Dm^&m&nni-z 0 r/ 

Wf^^w 12I1 y — Kfltir^/t'^ftLt^^ft 
Ml ZfrhWJ * * 

[0 0 2 8] #»JBISB 1 3 tt, R/W^-^/U 1 

2 ^p)ti«} sns y - K^^^f)^-^ h^-r ^ >^ 

<t£r^TLTV^ 0 :Oh7S'^=- Ktt, CPU1 6 1c 

[00 2 9]f^^=^Fn-7 (HDC) 1 4 «\ 
HDDS:|i]fflt5*^ h ^^AirSEaSJxTV^. * 

r^^^ = yhn-7l4|j:, h 
•7^ £ cof 1 ^ co = >- K (7 4 h^^r>-b\ y — K=3^> 
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/0 

[0030] /^y^r^^-y 1 5«\ ±i IT, h 

(y— Kx-*) Sr-^»jWi"Sfc* 
70 toy— K^iry^a.t UTffiV^bttS. ^y77^*y 
1 5te#J;U;£R AM (Random Access Memory) ^riB^T 

[0 0 3 1 ] CPU16ft ^SM^^y> 

#*x.prfi6*^»*tt^-=&y <t Lto77 7^ROM 

(Flash Read Only Memory) 1 7 C»i$nt V^ftfffip 
tr. CPUl edSftJfflirn^^Srllfl-rsr t«cJ:?)Sfc 

R/wft^H2i:J:9i 

[0 0 3 2] CPU16CI1 77r>^ROM 
T\ FROMi:^t5) 17b RAM 1 8 bffiWcfSlcStl 
TV^ 0 RAM18I1 C PU 1 6cD!7— 9W$&*Wi 

[0033] H2ttiai ^cpu i edSfMW^o-fe^ 
30 &nft-rz>zk\z£ Dussnst- jk^ta^ 

«rRW-*-*>S:aC><©^oy^Ht?*)5. 12 2 

2U, «fi07-f - K7*7- KiffX 2 2 t^6 
[0 0 3 4] TV— hV<y^«|p*2 Hi, 7 -f — K/< 

2 1 lfcffi«»«*ai*2 1 2fc**»*i-r-5. 
¥0 - !7- KffiWX 2 2 fi, BM^^fflg 221i 
7^-K7t7-K=>yhn-7 («T, FFnyFn 
-7t»t5) 2 2 2£4r±B**1-5o 

[0 0 3 5] 7-f — KV<y^ft(l»»2 1(C*5V^T, <S« 
KS4ftttl«2 1 2l4l{|filr KttlyiOffil 

yHly, ffia^Mefl, Zft^thSMV? (I 
> ^K2Wtt5h7y^, lih 
K2^ffi«-T5 h7^^io(il!^ hy y^ 
mx-frZo ^K2^tttt5h7y^lt #«a 
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mt (7-r-K/<y^» ub^utt-rs, ->-*fflm 

[0 0 3 6] K7*57— K»J»«2 2fC*3V^T, 

tif&mz&tti£tlZ 0 trt?iM»ftffl»2 2 1lt 

SKfiiHie 1 1 *^A*fte#ttS*-C?rt# 

^ff^o o* t>fi-W»*ffl»2 2 l li»6«8T*) 
[00 3 7]fiWftffl822 1lt hV<y^ 

2 3^^tft>o# > #J;itfV 

x hfiWoBMR-^x-r i ort^ii-c<^3— s^ift 
ftftot<5, r<D<fc9fc, ^c-cofi'i>ric»«ttl»2 
ttft<, Ms/^ay 2 1 1 -CKiRLt 

[0 0 3 8] «<Cri£»&tUtt 2 2 1 T?<0*S*WC t 9 
SftfcittttF F a y h B-? 2 2 2 i: 
W^^^^o *fcflt«»*U82 2 1tt, 

O3U#tt«:*<0S£FF=>' hc-72 2 2 {CW^r 

[0 0 3 9] f*-f^^ l©BHEs«C|Wffl-#-*«ifc*»«* 
tt, 1 <a^#ft<Dte® 

■*-J:5(C 1 ort««i:^JII«i:-e**<ll* 



72 



ot 5 ^**® y K) ^^^ii«9co 
[0040] *r-e*»«»«-ctt» ?V**i4r¥« 

^ftJCn (nf*2^±<Dgi£) ffltf) > 0 — n - 1 (d 
hyF) ^/-yi (i=o~3) m^, *<ny- 

10 > i f*3tf>#£ h77^, «X.tfl5ff**(0 h 7 * * T'ffi 

\^m^<o^b&(ommmt ir, rami 8 ictMfrrs 

£ 3i-ttV>5 0 ^COfzHb RAMI 8 HI3 (a) 

S^^Sffl^»«fr»jW^5fe«>colw»5fflffl«i 8 0 
a^M$ix6o *Hlfi?gfflT?tt, r^^^ifiiH: 

3co3o-Cfe5o *fc**lt»«-ett, HI 5 5 

[0 0 4 1] 7^-K7^-!7-KWl2 2(:|j: > <5'fr 
/&#l£ffi2*2 2 lMFF = yhD^72 2 2 COftllC, 
RAMI 8(Cj;oTll^^H5^^y S52 2 3 t, (B'fr 
*»«W!82 2 1TO»««11 KiBWtt 
«J»!ffl[**S"*'^*D»3«*«»2 2 4 £as&tte>*lTV> 

So 

[0042] *-=&yffi2 2 3f* % 1213 (b) 0 
RAMI 8rte&iUJH«««l 8 0 aldttSi-atOffl 
ffl«i«c2 2 3 a £Wlh£ 0 «mitfl«2 2 3 a (180 
30 a) <7>x-*$fi^J£[£] 6 \Z7jkT a 

[0 0 4 3] FF3^hn-72 2 2H «'fr/S5M»Ui 
»2 2 l^bdU*S^S«^*4:ti:tc, Sttffi'bttSr 

- KM) U f ^smi-^o 

[0 0 4 4] hV<y^«HiP*2 ltt, FF^yh 

n-72 2 2lc±oTjiaiSix*:fW»ffl[U f tFB^y 
hn-721 ltci:oT^m$tL^«»fi£Ub t*r*D» 
SB 2 1 3lC£oTJraWLfcJlt**r, 7 , 7>h2 3(Offl|l 

^ [0 0 4 5] ^IC, *Hj&6^SO^f^^|U7CD^n-^ 
K2fc3/— Vi ( i =0 — 3) C0f5l^*^ b9y^\Z 

h^^Ad^^y — K/7>r h=x-e> kjc/cc 

50 [0 0 4 6] %r^y K0-3(D#i/- ^0 — 3 
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2 4£7)MI^J;^ MI^Lt^^yg52 2 3 (RA 
Ml 8) O30JBfflHg4£ 2 2 3 a ( 1 8 0 a ) (Ci 6 O 

[0 0 4 7] S-C, HDDC0gl^g{c. ^^HDD(C^ 
LT/ft;* h \s**rJxfrh \) — V/=7^ K^-^-x. 

PU 1 6lci 9384*nfcfc^tt5 (^^s/^ 
A3) o Z(DWr&, CPU1 6 14, -hK@« h 7 y * Id 

[0 0 4 9] ffiBB£4fttt«2 1 2tCte % ^ y K 

[0 0 5 0] ^ffl^SP2 2 4te, B'Crta##ttJ»2 
5) . 

[0 0 5 1] VlMm&:fc& 2 2 4 Mt % ^ y K 2 aSffiBi" 

3rtO*0«ffl««2 2 3 a A>&tt*fflLTB^tf5Mfcffl 

2 1 fc-£;L3 a 
[0 0 5 2] «-frja#«ttJ» 22111 BJE^SflMBas 

[0 0 5 3] FF=yhti-72 2 2ft B'b/ft&tfttti 

SixSffl^jffi^SrfliM (flBB) tSfcAtO^^^j 

[0 0 5 4] 7*— hV<s>*ffl«J3R2 lfi, F F = ^ h 
0-7 2 2 2*Ci-Dr*a*ixfc*J»ffl[U fiFBay 
1 UC^oTJtffl^ixfcSiaittUb tSrAO* 
»2 1 3ld±oTJD*Lfclt**, 7 , 7^h2 30W 
fii:Lt^$ e IIU HBKKH MftBUf ifHftB 
U b i co#Q (^^^/uffl[) liVCMK7-f^7B 

BBflEflrfrlcSBaSix, *o«EE««-C**«jE*fett 
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[0 0 5 5] El±<Dis~*mm$:* 

[0 0 5 6] *>-^»t(^ 7 Mg yW 
5/-^§J9#b5t Ury/Ae, A7) % 

m&:j£n 224(4^^-yaj223 ft<n®mmffim 223 
Mis Ltzwmm^ ^ s (^t^as) „ -th\z 

JO it), B'bj£jtt*tt«2 2 U^FF = yhP-72 2 

[0 0 5 7] ^ y K2^@«h7y^lC8»S 

6) , ttJtMKfeS»2 2 4liiW»HS2 2 1 

LTh^y^itte*— KfcWfti-sri-c, B£>Ba>B 

[0 0 5 8] fiI^U82 1 2tt, ^Kl 

iMie tam-*-*. m&tft&#am2 2 1 itmrn 

SttttBRlKe t 1 f->^/H»Jc*jftSB^«»*U* 
2 2 1*>fcW** (M^ffi) fcfcfcfclc, SttffiB 

tT9o fc*5, H7!X^altt»J»^BI*&S^HS<0, if 

B*wf4, ; S3^ffl^:^a52 2 4^^#^btl^i5J^M^M 
v '^o C^wirfi, «BHB**«2 2 4^fefl^j5fc 
»*UB2 2 l^LT, I«h77^ (|«Mr) 

[0 0 5 9] £T N m'btit&»aS2 2 1 "r^SiC^ 
tt, »BB^1 1 -3 9 8 1 4f^«OSS0 0 2 775M 
0 0 3 7 fc|5«g$iLTV>S^»S:ffl^T^J: 3 

[0 0 6 0] i-fK^eotfj-c, *?<n\slifc\zmn 

Swims. ip%, T^^tnmkmm^T^ 

KB^BMffBtre (t)ii"tL^ e(t)tt»a (1) K 

[0 0 6 1 ] 
[*1] 



(9) 



15 



2 it 



2 x 



2 jt 



e(t) = a, sin t + a 2 sin 2 t + a s sin 3 | + — 

T T T 

2 n 2 k 2 x 

+ b , cos t + b 9 cos 2 t + h . cos 3 t + — 

T T T 

1 
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( 1 ) 



[0 0 6 2] at, a2, a3, bi, b2, *ttfclaiigc*til$&£ LT#5 ^ t tt"C#*V\ ffi 

bs, cof47-yxffft (i, 2, 3, -ttflK* /0 IRSe SrCftft«(lM i Lt#5^7-y xffft 

am, b 5 BB«5«; (3) fc^TK^fo 

[0 0 6 6] 
H&3] 



[0 0 6 3] #7— y (sin) j£#a 

□ ^TJ^iM ;/ ( c o s) /&#bo (mttl, 2, 3-) 
te#C5£ (2) «Ci9*«)5-t^t?#5o 

[0 0 6 4] 

[»2] 

2* 

e(t>sin id tdt 



T 
Tfi 



2 n 



T i-i 1 



t A 

— [\ eCOdt 



2 * 

e(t)cos m tdt 



20 



2Ts ^ 



2 

cos m t(i) 

T 



(3) 



(2) 



Ts : # y^JlftNl 



[0 0 6 7] £<btc s ffrf5:£ (3) S:»S:»IC2C3BL 
'L^^7-yxfffta«(H), b«(k-1)fc. m^F/S 

«A (4) t*ft5rtm«. 
[0 0 6 5] ffl.U *l81fi»ffiOHDD-Ctt, tKt* 30 [0 0 6 8] 

[$C4] 



2Ts 2 7T 

a 0 <k> = a n (k-l) + e<k)siQ n — t(k) 



2Ts 

b B (k) = b 0 <k-l)+ 8(k>cos 

T 



T 

2 K 



tCk) 



(4) 



[0 0 6 9] am(k-1), bm(k-im N M'l*0L» 

m(k-1), btn(kH)6D#)#HS, Ot9k-l=0^0a 

m(k-1), b«(k-1)tt. 8WaLfeJ:5^«!«**»2 2 40 

[oo7o] m'b*#ikm& 22 m, r ^ftiBf^Bfls 
<a»(k-i) f bm(k-D) ttiLmmme ookfrbs -tia 
* (4) tc^oT, swa (k»^so -eowjawMfc 

(ffi<Wfc#m) eO«-i>dJj><0 sin^a.OOicos 
*»b-(k)«:*ae>5. ffiM^m2 2 1lt sfcfcfc 
»fr/*5><B*:SS ({■&*) 4r*«foiljC^Sffl:t L 
Ts ^(D^>Zf^^(D^ (4) £«5<I'b**tB 



[0 0 7 1] fi^Mttl$2 2 1 JCioT*r»6*Lfc 
I-tlli FF3yhn-7222lCUA4ft5 B F F a 
>-hn-^2 2 2f*. w^M^aSrfctlc, SSfl^t 

[0 0 7 2] wCOWJftlfflU f ISFBa^hn — ^2 1 1 
JdJ:l9 31[mSix«fWWttUbJcJD3([»2 l 3 tc J: o "Otto 
»**t, ^oam***^^ h 2 3 OMW»: Ut* 

[0 0 7 3] ST, ^7Kl0 4(:i;!)t-^7-^^ 
Ut7/ai Do LTV** 
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X h s r-*t>mm£ti%<D$:&oX, ftO h^s/^iitfc 

mm&nnztiz i^^aio) „ 

[0 0 7 4] ^ftfc*tu Lfc 
2 2 4 tt. 4>EK <K'L>j£g»ttUJ* 
2 2 l lc±oT*«)&nfc*«foiija:^M-c, 

3$2 2 3rtc0W^MM^2 2 3 afc»ffl$*t-0*SI§Ji: 

2) 0 ^7 L ^^ , A4J^|^(^^7!i5^tt^tL'5 0 
[0 0 7 5] ^fy/Al 2 ^Hff (-i 9 , ftlCl^ £;/ 

s/-**#<z>»£<0*«fcfcM««c, flM.*jS5H*ai«2 

X\ ^^rVU2 2 SfclWdSJlTV^nC^- Vt^^S 

[0 0 7 7] *fc, JK-boRWt?«:, 5/— Kfc:** 
V>TlD»M*SWfc«2 2 4^&«^A5^MtUtt2 2 1 fC-£ 
*&*tS*WIHia*, att«^ric4)"*ffl»2 2 l i:<tot 

^^FF^Vba — 72 2 2 tcm^^tL^^CO^ L 

§52 2 1 drFF^y 2 2 2^0^J-, ^fflfiS* 

SS2 2 4^fofflASix«WJ|l!«X^«^fiK»«kttl»2 
2llcJ:^tii (3*ffi) StL««'t*SrAAi:-J--5"fe^ 

«totFF=iy hP — 7 2 2 2 (Cil#£/±};fr£*l£><£ 5 

y^ate*— K-ewtfli*tj«iMjkffl»2 2 1 ^boiB^t 

asiliK $ ft* ± 5 fc-Mxtf J: v \ 
[0 0 7 8] is—?*t—b*X~\Z, tf— #*>*^A 

— hv* 5/ * fMipX 2 1 o^SrHid* U hvy? il«e-=e— 

2fclbfls£*SJ:5teLTfc«fr*t\ h7 

4*»6«itrt5M<WH»2 2 llcJtfLT, H*h?y*# 

[0 0 7 9] l ftlcfE^i^I 1 

HDDjB»^fHI^ft<4-5o ^Tw-C, wCOH 
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75 

tt) SrWjE-TS^^fcSo 

[0 0 8 0] ^IT\ Il^WJT'lj:, FROM 17 
P^l-, IH8 Id^l-cfc 5tC RAMI 8 (^^ygP22 
3) 8 0 a (2 2 3 a) ^(^«C0^- 

^«it<0«5Mfflffi« 17 0a £fit{fcLT, ^KftgHEHS 

^»»**tfc, T»36»&nfcjii»«wj«)«-t*©*s 

70 [0 0 8 1 ] J^T. 1 ft 5 3HB«[ (SUSS 

K9H-£o S1\ 12 lOHDDOjElWt;^ F ROM 1 
7 O?0»8ffl[«« 17 0a »C«#SftTV^«5lc«Ffl5** 
tt (fiJJHflD £RAM18 (7^^-ya52 2 3) rtOtOJH 
I««18 0a (2 2 3 a) l^nt'-f^ Ufy/B 

1) o 

[0 0 8 2] fttd, =r^^? 1 <D#— y K0^3O#J6 
cO^— ( s teO — 3 60V^i*tt^lo) 

[0 0 8 3] fttc N M^^^fcy-y s T'OfSI 

CO, RAMI 8 (>*y«S2 2 3) ^W1S«18 
0 a (2 2 3 a) tCfelrtSJXTV^I^ s "CtO^ 

3) o 

[00 8 4] ftfC, tD^ttAtt 180a (223a) \Z 

50 »«-r*aEfb*»«»t*jE-*-5 U77/B4) o 

[0 0 8 5] A#«tC«t, HDD8ia«fro/-ynW 

✓-^n -COMES tt^SHx' <n)B\ ft 

(n) = x(n)*xs/x(ns) — (5) 

[cffiot*«)5r £ a*-?* 5 0 :;-e, xs/x(nsm 

[0 0 8 6] r©±5teL"C«ffiSix*:*WMi«ffi*l 
<03*5«&0>BB«*\ Io^a^k (^-<^^®) (co 

*o ir^tHi otc^-To soMTf±. nmnffiiEffi mm 
[0087] c» 2 ft (cffnextt^n^iB 2 

©«»«l:ov^R!lt5. Weil 1 OKJWCtt, H 
SrHDDgHi^lcaELT, h 

50 h7y^ fC*f Lt^f L t>IEa*«^*4:* UTV^ t 
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<o^mmt hd Df&W)tif<DffijE&imb \zm-r^m^ 

[0 0 8 8 ] t^X\ ±l5#MS{C^-r5B#P H 1> ftlZH 

&-tm&mm out, <%>i^&mmbft-rz>) *fro 

Ml 7(C^#i-5^tC^5 0 fg2 0^#J^Jg2^£Mlfc 
[0 0 8 9] S2 0»Jm ill (a) 

fc^1"J: 3 lc N FROMi7rti:ftL*tt9«i70b 

Sr^LT, SK««17 0bl^ HDDOjKitSfrC 20 

LTl^S, wC0^ x RAMI 8. ;*^y $82 2 3K 
f3> -tix-PtbHl 1 (b) , Bii (c) tc^-TJ:? 

FROMl 7rt^W4S*l 7 0 bOrtSiSa 
tr-Six«<B^W4«*l 8 0c, ttb<m£ME2 2 3 

[0 0 9 0] SIT. JU2 0*»«KcfeltS*M («MH 
ffi) oMjEIcov^-c, il2(07D-ft-hS:#iL 
rtft^-TSo £i\ 01(^HDD(DiBi^(^ FROM 

1 7<0«*fr«M4«*l 7 0biCft#$nt^$#^y K 50 
6<Ofi^«Ht»*S:RAM18 (*-*y«B2 2 3) f*90 
»M*ttfi«fi 180c (223c) tC=r fcf— i"5 0*^ 
yy*C 1) o 

[0 0 9 1 ] "tj^V 1 <7)#— ;y K0-3^S 

(Dyf—ls s ( s fi 0 ^- 3 <73l^i* ifxrt* 1 o) 

C2) 0 rO)#Sh7!/^TRstt:, Kig^O^S-Cffl 

^bnfcy-ysrtoh77^ti^-h7y^^t$^ 

[0092] ftfc, w^s-c^yt^-^s-eo^Bfii: *o 
(fi^ffi) ^i:/-y s WHDDfiig^g 

«lc#i-S2Cfb*«r«^y Kft{w#tf>5 0 IP*>, RAM 
18 (^^y«2 2 3) rt<^«it»i4««l 8 0 c (2 

2 3c) fc»jrt$nrv^5ffi^wtt«*<o^-r<B'6«Ftt 

fb*&#^:y Kfefc:*«>5 Ur^C3, C4) 0 

[0 0 9 3] #C(C X RAMI 8 (;* y gfl 2 2 3 ) F*3<£> 
ffl'M*t£»«l 8 0c (2 2 3 c) ICftiiWSfLTV^^ 
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-TZ> U7'>7'C5) 0 59 . ^"ry^fC 5 "Cte v H 
DDlSjfi^^— Vns-C^SffiSrx (ns), fiSH$<3 
✓«-VnsT?W*BttS:xsi:i-5i:, HDD38igB#*C3fc 

«ft*xs/x (ns)S:*i:T(H'il^ttSr*iEi-So Lfc 

>L>m^mm.tLxwih-r^ztx\ mmh^y?x<D 

[0 0 9 4] COj:5fCLTaiE*nfc(B^«Ftti:«jE 
70 tti<DM'b%f&t<Dm&$:s irxD^yYiT^^tm 
1 3 Kl«i% HoflJ-CM:* jfeRttMlElW (JR 
j£b#) <B«'MH£«:*U «l»tt*tiE« OEM ft) 

[0 0 9 5] fcib\ *9E»i^2E*«lilS]«{c:, FRO 
M17WRAM18 (*^y»2 2 3) rtlClBfflttffl 
i^^Sti^LT, HDDCD®S)^(C, FROMl 7 KUftff 

t° — £~<5 i: ^^IttiV^ w(£>^£\ HDD^gft^F 

«t?fi'i>#tt««l 8 0c (2 2 3 c) ftOf#£&£4$iE 
(3E*r) tS.Ct tpTffi-Cfe-So CC-Cii, hvy^m. 

««»osiff'i'«c^-^»*3ftsa*Lfc»*ic, men 
is»ffiira«ic «t^»ttta*2 2 lKio-ofta&fc 
n*:*«foiijc*sit"e, ^*"y»2 2 3(c»»sixT 

50 180c (223c) rtOffiP#SrffliE (HSf) t5I^ . 
[0 0 9 6] «±JC56^<fcSI«l»«tCi3V^Ttt, #3891 

[0 0 9 7] ftd8 % *^^f^, ±lES«IS»»RW-tO* 
[0 0 9 8] 

0 K±»»L*:J:5fc*38WJcJ:*Ltf, ig 
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[12] ii]^^fii(c^u>riim$ti5i^— 7$z/xtj* 

[13] m^MMm^^^XRAMl 8RXJt*^EV U2 
£r^-f-l 0 

[is] r^*^ i iz&vzU'bmntnMmz^-fz 

[1 6 ] ttJHMt«l*©7*— #*a««r«i-H. 

[17] M*16»ttJci3«-««iff*:RWi-«^»©7n 

[18] lRllll6»jB^>*loaE?KfiW^*5V^rFROMl 

[19] ra»K^aC®«jC*5ft-5^S«[ (SJ^ffl) 

[110] HJfSi 5 ^affl <o 

[111] l^^^ftgco^2^^J{C*5V^-C, FRO 
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M 1 7 , R AM 1 8 ]) 35 2 2 3 

[112] (SI«2O^0i]jC*5lt5^Sffl (SJ»ffl[) CO 
[113] ra*2O^®0tJtc43»t5(B'il^ttOWiE*iri: 

i . -^^^^ 

4-r^^— * 

6-VCM (tfW J*=i^/WE~ ^) 

1 o—flrg-AaiBiB 

1 6- CPU 

17- FROM (7 7 7v'aROM) 

1 8- RAM 

2 1 -7^r- K'<5>*ffl*l3K 

2 — K:7*I7— K*J»* 

170a, 18 0a, 2 2 3 a -Sfflaft* 
20 170b, 180b, 223b 

2 11-FB — hV<y^) ^ V 

2 i 2-"ffi«aas!tftfcij» 

2 1 3-ADJM& (UJ*#Jft) 

2 2 1 (aw?*w») 

222— FF (7 -f-K7*!7-K) =^hn-7 

2 2 3-^^ey» 

2 2 4 -"ttXHIftiaft 
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mm 
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221 



am 



Jr-K 



FF3>h 
Q--7 
(Fw) 



222 



224 



Uf 



22 



180a 




223 



223a 



(b) 



223 



[0 9] 



211 



FB3> h 
(Fb) 



Ub 



213 



23 



(Ps> 



[15] 
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HDDtf>e«|83CFnOM17 



B1 



B2 



[EI 6] 



223a(180a) 
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[1211 2] 



9 




— A2 



1 ais^gigteoFF \ — A4 




T 



,A12 



O 



f* 3 * * RAMI 80>«/t> 



X 



C1 



C2 



ffltt»ffefc 



C5 



1 3] 
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P"9« h^T* J 1 
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